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INTRODUCTION

The use of simulation in resource assessment a, 11 o a s the analysis of a 
series of u, h a t -1 f scanerics. The user orincs to the simulator 
judgements of the number of urdiscovarec oeposits of various types in 
an area. The p re sent program a, a s asveicped from the ;D r c g r a m described 
by D r e UJ s t . a 1. ( 1 9 b 6 ) . The n u -v t <:- r of c e p o s i t s of 3 type may be given 
as either a proo ability distribution cr s fixe a nun-bar The simulator 
then selects e nur-ber acccrcir, c t c t r« j i v e n to the c i v c r distribution. 
For e a c n simulated deposit/ the p r c c r a rr selects a size ana grade 
accoroine to probability aistricutions approximating the sizes and 
grades of deposit;: oT that tyce in its library. The current iroaels in 
the library ere by arc large f r o or the TO del bock (Cox and Singer/ 
1 V e 0 ) . After tne n u T D e r End c r a a s s and size of tne deposit type or 
types have been selectee/ the simulator calculates the amounts ana 
kinds of metals contamec in t h & postulated deposits. This process is 
repeated rr. any ti;nes.

After the simulations hcve been coniplstec/ the program calculates the 
oistribution of ccntainec IT s t a 1 that corresponas to the initial 
jucgerronts of the n u .r, D e r s and types cf deposits in the area. The 
distribution is given in an 'at 1e E s t' form e.o. 25 \ of the 
simulcticns hso. at least 1C tcnnes ct ^ola in not Sprincs sola/silver 
type cepcsits. besides tne results for individual deposit types/ a 
total is calculated for each kinc cf tr e t a 1 fcr all o e posit types, 
creauuide totals/ alsc/ zr<= ,or?.e/-tic in the form ct 'at least' 
distribution tor c- a c h ai e t - 1 .

An overview o t t h z or o c es a u r & s for r u n nin_ an assessment s i n u1 a t i o n.

The entire operation involves t h s r u r r i n c of j ^ r c o r c ;n 3 /  ^ ̂  I T / E01TMK3/ 
a n c H ̂  R K 3 . 1 h e p r c c r a m f-1 r I T r e a c i t h t c c t a library giving the ore 
tonnaces and yr^des of t h & 03 posits of a particular type. It 
calculates anci a i s p 1 a y s the n-ean ors tcnraca/ the mean c, r a d £ / tne mean 
contained metal/ and the parairsters cf tne approximating lognormsl 
distributions. It also creates tables troni anicn one can/ oy LOTUS/ 
graph and compare t. r e various eir pineal distrioutions ujith tne 
approximatinc 1 o c, n o r m a. 1 cistrioutions.

The procram E CIT M K 2 is a techricel prccram transparent to the user.

The pro cram ^ARK'5 p^rforirs the simulctiors after certain parameters/ 
computed in K F1T / ars srtersc. MAftK.3 produces the cistribuiton of the 
contained metal for eacn mccei used and the total if more than one 
n-odelisused.



LC'JNORNAL M D P K C X I I" A T I C l\ S

The distribution cf the ere tennace and crade for a civ en deposit type 
are approximated by a oivariats locrorrral distribution i. e. it is 
assumed trat the i o L ; ot The tonne g e arc c, r 3 c e are iroiviaually normal 
and jointly bivariata rcrrral. T r. e parameters fcr the log of the 
tonnace are mt and s t / fcr the Ice. cf the grade are me; and s c, / and tne 
correlation is r. The parameters are chosen so that the median and 
mean of the individual icgncriral :<. istributions are e c u < > 1 to the median 
and mean of the data for tonnaga and c, r a d -? . The correlation/ r/ is 
chosen so that The mean cf ths orocuct of tns tu*c iocnorrrals is equal 
to the mean ireta 1 in the oata.

1* i t n i n a deposit type/ all deposits co not necessarily contain all 
rr. etals possible for that tyce. Therefore/ t h 3 ICQ normal distribution 
cf the grade is conditional upon t r, © iretal being present, M A P \ 5 
provides for the situation in which there is a. positive orobaoility 
that the c^race of a particular - 91 a 1 is zero. The ipean and median of 
the non-zero grades t" =  t are ^sec fcr calculating tha para meters of the 
approximatinc legnormal sre the median and mean ot the non-zero values 
of The c,raae.

In approximatinc, tne c?tc by protcDiIity distriouticns/ The c 
between craae s n a tonnage is t a K e r, irto account/ out i ̂  th^ case of 
several rretals/ ro accourT ±= t a K e n ot the dep3Hv_ercies u e t o> e e n the 
various grades. Also/ no account i ~ tal<«n of The ds tendency betu;ean 
the tonnage cf the deposit a r o the prcbacility that = particular metal 
is present/ nor '-ou; the presence cf one metal affects the probability 
ot the ~res3hce cf another. For these reasons/ trie OUTPU* is mere 
r e 1 i a c 1 e u, h e r, examining one .n e t a  i at a 11 \v, e and less reliable when 
suites of metals are cor. siderea jointly.
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[MODEL 15 C A T A ( 5 E G c X 1 3 ) J

[Ml.\ES/LE?C$IT?j

BALM 
BARC

[TONS. LF 63 CZN3

BLAG
BROK
BROK
CIRQ
CGTT
DuGA
DUNG
DY
ELUR
PARC 
FX
G fi U N
HB
HILT
HOME
HGWA
JERS
KING
LACY
MAC I"
MATT
MGAR
MEGG
MEL
MINE
M 0 U IS,
NAVA
RAJF
R A M P
RAMP
RcCC
RfcEV
RCSH
SILV
SCUI
SULL
S v* IM
TOM
TYNA

21 CuuCGG.
9CG C uC G .
101 QCGCuG .
b 6 G 0 o C G U .
72GCGCLG.
/I . f r\ : r~ pi <*i f
1 viLUuLCuC.

3CGCGGGG .
73GjGG.
1 3 v. G G C G .
9 C G 3 u L U .
1 5 C 0 u C G 0 .
c7COGOUG.
5c'GGGCGG.
16GOGCG.
^5tvL.GuU.

6 5 G u c C u .
57GGGGGG.
15GCoGG.
27tuGCGGG.
77 GGGCG .
ti 6 G u G G G .
5 9 G 0 0 C G .
9 1 G 0 G G .
5 9 G CuC .
24 G OGGGGG .
6GGGULwG.
4 * G G G C G .
2 4 G G G C G .
c9GGGGGG.
9CCCuCGO.
3 u G G c C G 0 .
3CGOGGuO.
6 1 G 0 L. G L 0 .
77GGGGGC .
5 o L 0 G C u .
1 1 G 0 G C u 0 .
16CCGCCO.
1 SCOGCG.
1 iGOOCbOu .
43CGGCG.
1 ~7 /"  r\ i~ f i *~\ 
fcOuGGo.

1 2GCGCGG .

u.5
3.53
1.01
c .c7
4 . 2tf
11.3
c . L

c.C
1 .0

2.7
3 . 6
5 . c
3.41
0,53
 4.23
u.77
7.7
2.5
1 . *»6
1 .60
5 .1
6.7
D .0
6.1
4.1
1 . 3
2 . G 5
2.1 fc
7.1
2.3
1 .70
9.C
1 .57
5 . G
G . 9 fe
2 . G
c. . 3
G. 3c
6 . 1 0

3 . .1
4.55
4 . 9

9.0
1 .51
2 . 45
C.5o
2.32
9.3
7.6
5 . 0
11 .6
2.9
7.1
6.3
5.72
2.6
6.69
4.1
9.5
4.D
3 . 64
3.49
5.6
1 c . 1
10.0
4.6
9.2
1U.O
5.6
4.73
6.1
1G.G
6.14
1 9 . 0
13.48
17.1
3 . 4c
t.G
7.4
4.4
5 . S
4.7
6.4
4.5

[ABOVE DATA IS READ IN T*E FOLLOWING FORMATj 

(A24,1XrFl2.2rF9.2,F12.2,4X,F9.2)



LMFIT IS DESIGNED TO PRODUCE GfiAPhAcLc DATA TO 
COMPARE ThE DATA TC A LCGNCR^AL DISTRIfcLTICN.j

GVARSS: 
SEG MFIT

ENTER NAME Or INPUT FILE/ £0 CrAR. MAX 
SEDEX13

E N T E R FILE N A «v E TO CONTAIN M A k K 3 INPUT DATA: 
DATA13

ENTER NUMBER CF METALS IN INPUT FILE: 
c

OPTION 1 CALCS. TONNAG:/ FROLLCES: McCIAN ORE TONNAGE
Me AN ORE TONNAGE

d PEKCENT/ MCciAN METau GRADE
ML AN METAL GRACE

3 (TCNNAGE*PERCENT/1 Co) MEAN .v, £ T A L TONNAGE 

^ ENDS PROGRAM

ENTER 1 OR 2 CK 3 FOR K.FIT OPTION
OR ENTER 4 T C cN 0 : 

1

ENTER NAME OF OUT P UT FILE/ 6 U CHAT. MAX 
M F1 3 . 0 N E

OPTION 1 C A L C S . T C N N A G c / P K 0 L U C E S : M c CI A N ORE TONNAGE
 ' i L A N ORE TONNAGE

2 PERCENT/ MdCI AN METAL GRADE
y\ c A N i-i E T A L GRACE

3 UONNAGc*PEKCENT/10J) MEAN METAL TONNAGE

4 ENDS P R C G K A M

ENTER 1 OS 2 C R 3 FOR K FIT OPTION
OR ENTER 4 Tu c N C : 

2

ENTER NAME CF OUT D LT FIL £/ 6 u CHAR. MAX 
MF13.TWO



OPTION 1 CALCS. TONNAGE/ PRCCLCES: MEDIAN GRc TONNAGc
MEAN ORE TONNAGE

2 P £ R C E N T , VtCIAN METAL GRADE:
MEAN METAL GRADE

3 (TONNAGE*PERCcNT/1CC) Me AN. METAL TONNAGE

4 ENDS PROGRAM

ENTER 1 0,^ 2 CK 3 FO-k f-'FIT OPTION
OR ENTER 4 TO cNu: 

3

ENTER NAME OF OUTPUT FILE/ 6 C ChAP. MAX 
M F1 3 . T I- R E E

OPTION 1 CALCS. T C N N a C- c / PRODUCES: MEDIAN ORE TONNAGE
KcAN ORE TONNAGE

2 PERCENT, N C CIAN METAL GRADE
.*EAN METAL GRACE

3 CTCKN«G=*PEKCcNT/10b) McAN METAL TONNAGE

4 E N D S ? R G G R A M

ENTER 1 OR 2 CR 3 FOR MFIT OPTION
OR ENTER 4 T C E N L : 

4 
**** STOP

GVARSb :



CiMFIT CCT?OT FILE (CATA13). oO-MARY A! THE £NC OF OPTION 3 
CONTAINS G A T A T G 36 E N T c R E G AT TEkf'iNAL FOR v A X X 3 . J

210CCCCC.
9 0 0 C G 0 C .

1 011C C L 0 C .
36QCCCOG.
7200CCOC.

1 5 C 01C G C C .
5C3CCCGC.

73CCOC.
1 3uCCOC.
9QCCCCC. 

ISOLCCCC. 
2 70GCCCL. 
5 3 01C C C G .

1 c G C G 0 u . 
3DGLCGOG.
c 5CCCGC .., _ _  ,, p _,

JfOOLu/Uw» 

15uCGUL«

2 7 G C G C G G G .
77LCLOC.
2fcGCGGG .
c9GGCGG .
91CLuG.
5'^GGCG.

24GGGCCGG.
oGOGGGOG.
4 S G C G C G .
24GCGCG. 
S9GOCCOG. 
9COGCCCG. 
3GOGCGCG.
^ I P '"   '""" '^' P- t "'
 ' W W W C U> ^> W  

61GGCGCu . 
77QGCGGG .
5 t: « G G 0 u . 

11GGCGCC. 
160GCGOG.
18CCCGL. 

1 6 G' J u C U 0 G  
H30CGCG. 

17GGCGCG. 
1 1 j G C G G G .

OPTICN= 1 / TONS

CMfcCIAN ORE TONS] LNfAN G5L TONS]
1.75GGGGL+G7 4.5153035+07 42 42 
1o.6777 1,37o a ^ 
PkOBAcILITYCFuCCUKENC- 1.GC

L P A R A N1 E T E R S OF A L C G N C R ,v« A L CISTsIcuTION h A V I N b S A ,vi = M E A N A N C MEDIAN 
AS TriE ORE DATA]



21GGGGGG .
9GCCCGG.

1 r 1 n '"' r ~ r, r I G I :J t_ 'w o G G  
ScOOCCOC.
T^GGCGCG.

13GOGCCGG.
3GGGCGGG. 

73CGOC.
13GGGGu .
9GGCCQO. 

15GGCGOC.
2 7 3 C C C G C .
560GGGGG.
1&GCCOC.

350:CCCG.
t 5 0 C G C G .

37CGCGOG.
15CCGCC.

27GGGCuOC.
77CGGCG.
2 5 C C G C G .
d9GGCGG.
91CGOG.
5 9 C J C G .

£4CDwCCCC.
tuCGCCGC.
4 cJ C C C C C .
ti^uLCUG .

3 9 0 u C 0 G G .

3CjCCGGG. 
61O^CwOG. 
7700CCOG.
5SLCGOC. 

110CCGGC. 
1cOuCGGG.
IduCoGG. 

15COCCCCG.
43GCCGG. 
17jCCGCG. 
12CCCGGC.

OPTION= 1 / TONS

1.75COOCfc+C7 4.5153GDt-^C7 n2 
16.C777 1.376^
PRGtAdlLITYOFuCCURtNCt: 1.GC

10
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OPTION / METAL

MEDIAN

OPTION 1 / TONS 
1.75GOCCt+G7 <..5

OPTION= 1 / TCf\iS
1.75COOGfc+07 4.5153056*07

0?TION= 't I METAL= 1
3.1C5QC 3.666st

OPTICN= 2 / METAL= 2
6.0LOCC 6.963Ci

OPTION= 3 / METAL= 1
592150. 1 . 92£c9cLf Ce

OPTION= 3 / M5TAL= 2

CCMPLETEC ***
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COUTPUT FILE (MF13.CNE) CREATED 6t MFIT (OPTION 1)]

CTO COMPARE THE EMPIRICAL AND LOGNCRMAL DISTRIBUTIONS GRAPH COLUMN 2 ON THE X-AXIS AND 
COLUMNS 3 AND 4 CN THE Y-AXIS. FOR A REFINED VERSION CF THE THEORETICAL DISTRIBUTION 
GRAPH COLUMN 5 CN THE X-AXIS AND COLUMN C ON THE Y-AXIS.3

DATA

21000COO.CO
90COCOC.GO

101000COC.CO
86000COO.CO
72000000.00
18GOOOCOG.CO
3COOOCOG.CO

730COO.GO
1300000.00
9000COO.CC

15000000. CO
27000000. CC
58000COC.CO
1600COC.CC

35000COO.GO
6500COO.CO

37000000.00
1500000.00

27COOOCOO.OO
7700000.00
2600000.00
8900COO.CO
910COO.OO
590000.00

240000000.00
60000COO.OO
4799999.99
2400COO.OO

89000000.00
9COOCCOO.CO
30000000.00
3COOOCOC.CO
61000000.00
77COCCOC.CO
5800000. CO

11000COO.OO
ItiGCOOOO.GG
loCCCOC.CO

ItCOOOCOO.GC
43GOCOO.CO

17000000.00
12000COC.CC

SORTED
DATA

590CCO.CC
730000. CC
9100CO.CC
13000CC.CC
150CCCO.CC
1600CCO.CC
1800GOO.CC
24000CC.CC
26000CO.CC
4300CGO.CC
4799999.99
5800000. CC
65000GO.CO
770COCC.CC
89000CC.CC
90000CO.CC
9000000. CC

11000000. CC
12000000. CC
15000COC.CC
17000000. CO
180COOCO.CC
2100COOO.CO
27000000. CC
3COOOOOO.CC
3COOOOCC.CC
30000000. CO
35000000. CC
37COOOCO.CO
58000000. CC
6CCOOOGO.CC
C1000000.CC
72UOGOCO.CC
77COGCOO.CU
SeOOCOCO.CO
89COGOCO.CC
9CGOOOCO.CC

101GOCCGO.CG
16GGOOCCO.CC
16CGOOCCO.CG
24COOCOCO.CC
27COOOOCO.CG

EMPIRICAL
DISTRIBUTION

C.C23
C.C47
G.G7G
C.C93
0.116
C.14C
0.163
C . U 6
G.2Cv
G.233
0.256
G.279
G.302
C.326
C.349
0.372
0.395
0.419
G.*42
C.465
C.4S8
C.512
C.535
C.558
0.561
0.6C5
C.626
0.651
G.674
0.69c
G.721
C.744
0.767
0.791
G.814
C.C337
L.aeG
0.cS4
G.9C7
C . 9 3 C
G.V53
C.977

THEORETICAL
THEORETICAL DISTRIBUTION
DISTRIBUTION 101 POINTS

O.OG7
G.011
0.016
O.G29
0.037
0.041
C.J49
C.375
G.G33
0.154
G.174
0.211
G.236
0.275
U.312
0.315
0.315
C.368
C.392
0.455
0.492
C.5C6
G.553
0.623
0.652
0.652
0.652
C.693
0.707
c.eco
G.S14
C.81S
G.646
C.659
O.o76
G.6£1
0.883
0.696
C.946
G.V55
0.971
0.97o

59000C.OO
3284098.99
5978197.99
8672298.00

11366396.00
14C60496.00
16754596.00
19448692.00
22142792.00
24636892.00
27530992.00
30225092.00
32519192.00
35613288.00
38307384.00
41C01486.00
43695584.00
46389688.00
49C83784.00
51777888.00
54471984.00
57166088.00
59860184.00
62554286.00
65248384.00
67942496.00
70636576.00
73330672.00
76C24768.00
7871S68C.OO
81412976.00
841C7072.00
8680116&.00
8949528C.OO
92189376.00
94583472.00
97577566.00

10027168C.OO
102965776.00
105659672.00
106353968.00
111C4803C.OO

PROBABILITY

0.007
0.112
0.218
0.305
0.377
0.437
0.487
0.530
0.568
0.600
0.629
0.654
0.677
0.6V7
0.715
0.732
0.747
0.760
0.773
0.784
0.795
0.805
0.814
0.822
0.830
0.838
0.844
0.851
0.857
0.862
0.868
0.873
0.877
0.882
0.886
0.890
0.894
0.897
0.901
0.904
0.907
0.910
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11374217C.OO
116436272.00
119130368.00
12182448C.OO
124518576.00
127212672.00
129906768.00
13260088C.OO
135294976. OC
137989056.00
140683136.00
14337724c.OO
146C7136C.OO
14b76544C.CO
151459552. CO
15-.153664.00
15ee<,7744.GC
159541c56.UO
le223593c.GG
164930C46.00
16762416C.OO
17031824C.GG
173C12352.00
175706464.00
176*00544.00
1S1C94656.00
133738736.00
186482848.00
18917696C.OG
19187104C.OO
194565152.00
197259264.00
1«9953344.00
202647<»8£.00
205341536.00
208035643.00
21072976C.OO
213423840.00
216117952.00
218812064.00
221506144.00
224200256.00
226894336.00
229588448.00
23228256C.OO
23<»97664C.OO
237670752.00
240364864.00
243C58944.00
245753056. CO
248447136.00
Z51141243.00
253<?3536C.OO
256529^4C.OO
259223552.00
26191 7664 .30
26<.611744.CO
£673U5e5ft.OO
^7uCCOOCC .00

0.913
0.915
0.918
0.920
0.923
0.925
0.927
0.929
0.931
0.933
C.935
0.936
0.938
0.940
0.941
0.943
0.944
C.946
0.947
0.948
0.949
0.951
0.952
0.953
0.954
0.955
0.956
0.957
0.958
0.959
0.960
0.960
0.961
0.962
0.963
0.964
0.964
0.965
0.966
0.966
0.967
0.968
0.968
C.969
0.970
C.970
0.971
0.971
C.972
0.972
0.973
0.973
0.«74
C.974
0.975
0.975
0.975
0.976
C.976



COUTPUT FILE (KF13.TWC) CREATED &Y MFIT (OPTION 2)3

CTO COMPARE THE EMPIRICAL AND LOGNOftMAL CISTRIBUTIONS GRAPH COLUMN 2 ON THE X-AXIS AND 
COLUMNS 3 AND 4 ON THE Y-AXIS. FOR A REFINED VERSION CF THE THEORETICAL DISTRIBUTION 
GRAPH COLUMN 5 ON THE X-AXIS AND COLUMN 6 ON THE Y-AXIS.D

CATA

9.00 
1.51 
2.45 
C.56 
2.32 
9.60 

80 
00 
60 
90 
10

7 
5

11 
2 
7
8.30
5.72
2.60
6.69
4.10
9.50
4.00
3.64
3.49
5.60

18.10
1C.00
4.60
9.20

1C.00
5.60
4.73
6.10

1C.00
6.14
19.00
13.48
17.10
3.42
6.00
7.40
4.40
5.90
4.70
6.40
4.50

SORTED
DATA

0.56
1.51
2.32
2.45
2.60
2.90
3.^2
3.4<?
3.o4
4.UO
4.10
4.40
4.50
4.60
4.70
4.73
5.00
5.60
5.60
5.72
5.90
6.10
6.14
6.40
6.69
7. 1C
7.40
7.60
S.DO
t.30
9.00
9.20
V.50
9.60

10.00
10.00
10.00
11.60
13.48
17.10
16.10
19.00

EMPIRICAL
DISTRIBUTION

O.C23
0.047
O.C70
C.C93
C.116
0.140
0.163
0.166
0.2C9
0.233
0.256
C.279
0.3C2
0.326
0.349
0.372
0.395
0.419
0.442
0.465
0.488
0.512
0.535
0.558
C.561
0.6C5
0.626
0.651
0.674
0.698
0.721
0.744
0.7&7
0.791
0.814
0.?37
0.860
0.884
C.9C7
0.930
0.953
0.977

THECRE
CISTRI

O.COO
O.CC6
O.C41
O.C50
O.C&3
O.C91
0.151
0.160
o.uo
0.229
0.243
0.265
C.299
0.313
0.327
0.331
0.369
0.450
0.450
0.465
0.488
0.512
0.517
0.547
0.579
0.621
o.eso
0.685
0.701
0.724
0.771
C.763
0.800
0.316
0.825
0.625
0.825
0.886
0.931
0.972
0.978
0.982

THEORETICAL 
DISTRIBUTION 
101 PCINTS PROBABILITY

0.56
0.74
0.93
1.11
1 .30
1 .48
1.67
1.85
2.C4
2.22
2.40
2.59
2.77
2.96
3.14
3.33
3.51
3.69
3.88
4.C6
4.25
4.43
4.62
4.80
4.99
5.17
5.35
5.54
5.72
5.91
6.09
6.28
6.46
6.65
6.23
7.C1
7. 20
7.38
7.57
7.75
7.94
6.12

O.OOC
0.000
O.OOC
0.001
0.003
0.005
0.009
0.016
0.024
0.034
0.047
0.062
0.079
0.097
0.118
0.140
0.163
0.187
0.212
0.238
0.263
0.289
0.315
0.341
0.367
0.392
0.417
0.442
0.465
0.489
0.511
0.533
0.554
0.574
0.594
0.613
0.631
0.646
0.665
0.681
0.696
0.710
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8.30
8.49
8.67
8.66
9.C4
9.23
9.41
9.60
9.76
9.9e

10.15
10.33
10.52
10.70
1U.89
11 .07
11 .26
11 .44
11.62
11 .81
11.99
12. 1<i
12.36
12.55
12. 73
12.91
13.10
13.28
13.47
13.65
13.84
14.02
14.21
14.39
14.57
14.76
14.94
15.13
15.31
15.50
15.68
15.87
16. C5
16.23
16.42
16.60
16.79
16.97
17.16
17.34
17.52
17.71
17.89
16. C8
16.2e
1£.<«5
13.63
18. £2
19. CC

0.72-.
0.738
0.750
0.762
0.774
0.785
0.795
0.805
0.815
0.824
0.832
0.840
0.848
0.855
O.S62
0.869
0.875
0.881
O.b87
0.893
0.89o
C.9C3
0.907
0.912
0.916
0.92C
0.924
0.927
0.931
0.934
0.937
0.940
0.943
0.945
0.948
0.950
0.953
0.955
0.957
0.959
0.961
0.962
0.964
0.966
0.967
0.969
0.97C
0.971
0.973
0.974
0.975
0.976
0.977
0.976
0.97*
0.98t
O.V81
O.V82
O.V62



[OUTPUT FILE (KM3. THREE) CREATED BY MFIT (OPTION 3 > ]

DATA

1690COG.CO
135899.97

2474499.49
461599.94
167040C.CO

17639996.00
2340COG.CO

36500. CO
150SCC.CO
261CQC.CC
1065COO.CC
224G999.49
3317599.99
41599.99

2341499.50
266500. CO

3514999.99
60COO.CO

9827998. CO
268729.94
145600. CO
1610899.74
91COC.CO
27140. CO

22080COO.CO
6000COO.OO
26880C.CO
113519.58

5428999.99
9000COO.CO
1842COO.CO
5700000. CO
8222798.98

13166996. CO
19636C.CO
880000.00
1331999.75

79199.98
943999S.CO
202C99.97

10379*9.75
5*0000.00

SORTED
CATA

271 40. CO
365CO.CC
41599.99
60CCC.CC
79199.98
91000. CC

113519.92
135299.97
145tQC.CC
150dCO.CC
1963cO.CC
202C99.97
261CCO.CC
266500. CC
266729.94
2668CO.CC
481599.94
540000. CC
880000.00

1C650CO.CC
1087999.75
1331999.75
1610899.74
1670400. CO
18420CO.CC
18900CO.CC
2240999.49
2340000. CO
2341499.50
2474499.49
3317599.99
3514999.9*
5428999.99
570GOCO.CC
6GOGOCO.CC
8222798.96
9000CCO.CG
9439093. CG
9o2799S.CG
13166998. CC
1 7639996. CC
220800CO.CC

EMPIRICAL
DISTRIBUTION

G.C23
C.C47
C.C7C
0.093
0.116
0.140
0.163
C.1?6
C.209
C.233
0.256
0.279
C.3Ci
G.326
0.349
G.372
C.395
C.419
C.442
0.465
C.486
C.512
G.535
C.558
G.581
0.6C5
0.628
0.651
C.C7*
C.696
0.721
G.744
0.767
C.791
O.SU
C.637
C.66C
C.664
C.9C7
C.93C
G.952
0.977

THEORETICAL
DISTRIBUTION

0.004
0.007
c.oce
O.C17
O.G27
0.033
0.047
U.G61
0.067
C.G7C
C.1CG
C.102
C.138
0.142
C.143
C.143
0.257
0.284
0.411
G.464
0.470
0.527
0.580
0.590
0.617
0.624
0.669
C.68J
0.66C
C.694
0.762
C.775
0.856
0.864
0.872
0.913
U.922
C.927
G.931
3.95<t
G.971
0.98G

THEORETICAL
DISTRIBUTION
101 POINTS I

2714C.OO
24766S.56
468197.12
688725.o2
909254.25

1129782.50
1350311 .25
1570839.75
1791368.49
2C1189C.74
2232424.99
2452953.99
2673482.49
2894011.00
3114539.49
3335067.49
3555596.99
3776125.49
3996653.49
4217181.98
4437709.99
4658238.99
4878767.99
5C99295.99
5319824.99
5540354.99
5760881.99
598141C.98
6201938.99
6422467.98
6642994.99
6863523.99
7C84053.99
7304581.98
752511C.98
7745636.99
7966166.99
8186695.99
6407224.00
0627752.00
584S28C.OG
9C6861C.OO

PROBABILI

0.004
0.130
0.250
C.345
0.420
0.481
0.531
0.573
0.609
C.641
0.668
0.692
0.713
0.732-
0.748
C.764
0.777
0.790
0.801
0.812
0.821
0.830
0.838
0.846
0.853
0.859
0.865
0.871
0.876
0.881
0.886
0.890
0.895
0.898
0.902
0.906
0.909
0.912
0.915
0.918
0.920
0.923

CORRESPONDING GRADES TO 
f METAL IN COLUMN 1.

9.00 
1.51 
2.45 
C.56 
2.32 
9.80 

80 
CO

7
5

11.60
2.9C

10
30
72
60

6.t9
10 
50 
CO

3.64
3.49 
5.60 

16.10 
1C.00 
4.60 
9.20 
10.00 
5.60 
4.73 
6.10 
1C.00 
6.14 

19.00 
13.48 
17.10 
3.42 
8.CO 
.40 
.40 
.90 
.70
40

4.50
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9289338.00
9509866.00
9730396.00
9950924.00

10171452.00
10391982.00
1061251C.OO
10833038.00
11C5357C.OO
11274096.00
11494624.00
11715152. OC
11935682.00
1215621C.OO
1237673S.OO
12597266.00
12817790.00
13C38324.00
13258850.00
1347936C.CO
13699908.00
1352043d. UO
14140966.00
14361496.00
14582024.00
14802554.00
15C23082.00
1524361C.GO
15464138. uO
15684668.00
15905194.00
16125722.00
16346252.00
16566784.00
16787308.00
17C07836.00
17228364.00
17448892.00
1766942C.OO
17889952.00
1611048C.OO
16331008.00
16551536.00
16772064. 00
18992592.00
1 9213124.00
19433652.00
1965413C.OO
19S74708.00
20C95236.00
20315764. JO
20536292.00
20756S24.00
20577352.00
211*788C.OO
21418406.00
21638936.00
218^9464.00
22C&OOOC.OG

0.925
0.928
0.930
0.932
0.934
0.936
0.938
0.940
0.941
0.943
0.944
0.946
0.947
0.949
0.950
0.951
0.953
C.954
C.955
0.956
0.957
0.958
C.959
0.960
0.961
0.962
0.9o3
0.963
0.964
0.965
0.966
C.966
0.967
0.968
0.969
0.969
0.970
0.970
C.971
0.972
0.972
0.973
G.973
0.974
0.974
0.975
0.975
C.976
C.976
C.976
C.977
C.977
C.978
C.978
C.979
0.979
0.979
0.980
G.980
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CMCCEL

CMINES/CEPOSITSj

Hector- C a 1 u IT e t
E iss
Husky
S adie-L cd j e
Kenc
Lucky Queer
Silver King
No Cash
S alkeno
* e r IT i n c h a m
Bellekeno
Ruoy
ComstocK
Snarcrock
Onex
Dixie
Black C c p
T oojn si t e
Miller {U f vi -Oregon)
M t. K e n o
Y ukeno
Gambler
Stone
Caribou Hill
D u n c a n
Vane: uero
F 1 a IT, e I Moth
Lookout (M t. haldana)
Croesus
Silver basin
C o r a 1 - w i 9 u 3 IT
Silver Spring
K londike-Kenc

- T r N- c iL I w <s J j .AG3 CP3] CZN]

2455515.74
43c72t .90
337093.12
'<>. 2 1 6 D 2 . 8 4
25665^.97
1 1 2 0 o 4 . 2 9
1 7 cut 1 .36
14<:V95 .04
1515^7.05
j *. c ,-,  ] v £ J

1 fc 7 9 7 . c 9
-JT r ^ n. x ^ c

2 0 7 4 U . c 1
4 5 c r . 4 C
2 9 ? 7 L . 0 4
21 £5c.32
c c 4 6 . 1 5
I f* *** £4 r^ M, **

.518. 47
11 72. Co
3 C c . 4 4
223.1 7
135. 5>
7^.39
13.19
31 . Ib
36c. 32
2t.76
9.34
11.29

*. r~\

o   c u-
<: 2 4 . 0 7
D.19

1216.11
212c.40
1434.17
17ib.6U
1 520.23
3C41 .JJ3
1 841 ,4d
1 C 3 5 . 3 o
932. 57
703.69
1902.66
d6o.40
1 3tO. 45
6C27.05
c 27 . 77
o9 2 . 2 3
1496.63
5 6 4 . 0 C
j 1 c . C 0
1714.29
5104. HO
651 7.37
^320.34
6 C 7 2 . 6 <J
^5513.50
1 C L C 7 . 5 4
699.77
3 2 1 ?i . 0 3
6191 .86
5750.74
i&45.71
232. eC
4275.17

7.42
4.91
3.83
6.53
10.64
t . y 5
7.9d
3.60
5.22
4.23
12.06
3.02
10.70
35.37
£ .06
3.30
3.17
4.26
2.23
3. cb
11 .02
56.15
30.2 Z
71 ,oC
22.35
51.75
1 .39
53. oC
G.OO
41 .07
61 .00
2 . 1 u
4 9 . c 3

6.17
1 .40
0 . 00
0.00
3.74
2.69
0.39
1 . 89
2.69
0. 5o
1.85
1 .25
3 . 7i>
0. 36
6.S6
5.14
0.33
1 .97
0. 74
0.00
0.00
0. Ou
0.00
0.30
0. 00
0.51
0. 7 i
0.00
0.00
0. 00
0.00
0.70
C. 00



GVARS3:
SEG MFIT

t N T E R NAME Or INPUT r I L E / 60 C r- A R . MAX 
P G L Y V EI N 5 1

ENTER FILE NA^c TC CONTAIN MARK 3 INPUT DATA: 
DAT A 5 2

ENTER NUrtSeR OF METALS iiv iNFLT FILE: 
3

OPTION 1 C A L C S . TONNMfcL/ F K 0 u U C E 5 : McCIAN ORE TONNAGE
MEAN ORE TONNAGE

£ PERCENT/ MEC I AN METAL GRADE
MEAN METAL GRACE

3 ( T C N N A G E * P E R C E N T / 1 u L ) MEAN .4 6 T A L TONNAGE

4 £ N L S P R C G K A P

cNTER 1 OR 2 CK 3 FOk ?-'FIT OPTION
OR c N T ~ R 4 TO E\G: 

1

ENTER NAME OF jUTPUT P 1LL, 6L 0 r A R . MAX 
M F 5 2 . 0 N E

OPTION 1 C AL0 5. T C N NA G t/ P K 0 CL C E S: fc c CI A N ORE T 0 N N « G t
McA N ORE TONNAGE

2 PERCENT, MtCIAN i-IETAL GRADE
M c A N METAL GRACE

3 C TGNNAG^PEnCEM / 1 OC) Me AN METAL TONNAGE

4 E^GS PROGRAM

ENTER 1 OR 2 OR 3 FOR MFIT OPTION 
OR ENTER 4 TO EN'J:

"N

ENTER NAME OF OUTPlT FILE/ OL CHAR. MAX 
MF52.THC



OP TICK 1 CALCS. TCNNMGtx PRCCLCtS: MfcCIAN 0RE TONNAGE
>" c A N OR- TONNAGE

P r R C E N T MEC I AN METAL GRADE 
MEAN METAL GRACE

3 (TGNNAGE*P=KCiNn/10L) MEAN METAL T C N N A G c

4 t: N D 5 P R 0 C- >\ A ,v.

E N T c R 1 jK 2 Cr, 3 rCK M FIT OPTION 
OK ENT^K 4 TC c NC :

E M T £ k NAME OF OUTPUT FILE, c u L nA R. M 
MF5k.THREE

OPTION 1 CALCS. T C i\ M A G t / f-ROCLCES: M c C I A N 0 R h T 0 N N A G L
M c A N 0 R £ T C N N A G E

PERCENT/ Vi £. C I A N METAL b R A 0 c. 
Me AN KETAu GPACfc

MtAN METAL TONNAGE

4 c N 0 S PROGRAM

ENTER 1 OR 2 C R 3 rCR r-'. = iT OPTION
OK ENTER + TO END: 

4 
**** 5TC P

GVARS&:
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4.91 
?.£.;
6.5 J

1 C . 1 4
6.95
7.9c
3.6C
5.22
4.23

1 2 .C c
3.C2

1 r 7  " I u   r w
7 s ^ 7
  V . _- I

c.Ce 
3.hC 
3.17
4.26

1 1 . C c 
56.15
3 C . 2 £ 
71 . eC 
2 2 . 3 D 
51 .75 

1 .2^ 
5 3 . t u
o.co

41 .07
6 1 . C C
2.1C

49. £3

OPTICN= 3 / METAL=

770.299 
6.6407S 
PROBABILITY OF

9812.26 
2.25593 
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OPTION / METAL SUMMARY

MEDIAN ME A N

OPTION= 1 / TONS
3c.46.15 1416C8.

OPTION= 1 / TCNJS
3646.15 1416C8.

OPTION= 1 / TCNS
5646.15 1416 C £ .

OPTION= 2 / METAL= 1
1765.CC 3647.5^

GPTION= 2 / M£TAi_= 2
7.7COOC 18.7394

OPTION= 2 / M5T/iL= 3
1.4COCC c.21619

OPTION= 3 / MrTAL= 1
129574. 1.97492C5 + C-C

OPT10N= 3 / METAL= c.
770.299 9512.26

CPTION= 3 / .M = TAL= 3
779.847 5823.riC

*** CCHPlcTbC ***
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ScG E CI T M *

This program is u s e a to create/ s ci a -1 c / cr change v s 1 u 3 s in a f i 1 a 
of region parameters. This Tils of region parameters tnan can be 
used as input to the V ^ P K 3 n> a. n a r ? 1 resource m c d s I i n g program. 
Tha set of parameters for c region consist of the folloti'inc:

1. Region name.
cm kegion size (i.e.arsa).
3. kagion type (1 for SU^STAhTIATcC or 2 tor PROBABLE).
4. The n-odei nuinber (1-65) to use for tne region.
5. The expected nun'car cf deposits in tne region. 

Tha program provides tne fcllca-inc options, 
press any key to continue...

CC/K PRESSED]
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1 . LOSC o n 'Existing region p a r ameter file.
2. List parameters for selected regions.
3. enter recion parameters.
4. Modify r £ g i o r p c r a ir e t e r s .
j. Exit pro era in anc save region o a r £ m e t a r s on c fil

enter c e s i r e a option r L HM; e r (1 - 5 ) :

Enter region name (or C S t c e n 3 input): 
OEMC1 3
enter region size: 

50CC
Enter region type (1 or 2) : 

1
Enter rrodal number: 

13
tntar number of expected deposits: 

1
Enter region n E ,n e (or C c t c era input): 

DEMC52
Enter region size: 

5000
Enter region type (1 or 2): 

1
Enter model number: 

52
Enter number of expected deposits: 

1
Enter region nama (or OR to ero input):

LC/R PRESSED]

1. Load an sxistirc region parameter file.
2. List parameters for selsctec regions.
3. Enter region psrcsrstsrs.
4. yocify region parameters.
5. Exit program anc ssve region peirsmetsrs on c file.

Enter aesirec option r u ir o <? r (1"5): 
5

Enter name of file !.urich is to contain the region parameters 
or CR to quit jjithout savirg the current racion perair.stars.

SAMFLE1352
**** STC P

G V A R S 5 :
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LMARK5 IS CAPABLE CF kl\NiNG UN MULT I PL- MCOELS 
AS rtELL AS AN INDIVIDUAL ONt. rGR MULTIPLE 
MCDELx FARK3 WILL PROCESS EACH MCCEL SEPARATELY, 
AND THEN PROCESS ALL .* C C E L S TCGETnEn AS A TOTAL.]

G v AR SB: 
SEG MARK3

ENTER NAME CF INPUT FILE: 
SAMPLE1352
ENTER N A '-1E C P C U T ° I T RESULTS p IL E : 

MOD135ZCUT
c N T E R NUMBER CF V, C C E L S F C R THIS K b N :

<L

D E V 01 3

DEPOSIT MODEL TYPE USEL TC EVALUATE THIS A.REA IS 13 
ESTIMATE CF Thr EXPECTED NLMciEK OF SIGNIFICANT 
DEPOSITS CF THIS TYPE THAT EXI^T IN TrIS REGION IS 0.948 
YOL HAVE SELECTED THE "SbCIMtNT-hCSTcC EXHALTIVE " MODEL 
TO EVALUATE Trc DEiX013

[MOST CF THE FCLcCKlNG KcYcOAFC INPUT FOR ,v!ARK5 WAS 
CREATED FRd 1̂ THE V-FIT PROGRAM K'JI\ cARLIER. COMMENTS 
FOLLCU TO cXPLAIN wH^RE v A L U L: S >  c R £ TflKEi^ F R 0 K . j

ENTER MEDIAN ORE T C N N A   j E : 
175CCUCC.
ENTER f' c AN ORE TONN Ab E : 

45133U5L.

[<-A3 LCPTION 1 / TONS3
LA 3]

L<-S3 LC 33

IF GRADE IS PARTS PER /ILL I ON/ cNTER- PPM
IF GRA:E is PER CENT, ENTCR- PC 

PC

ENTER MEDIAN f^cTAL GRflLE: ( < "0" f^ERE ENDS INPUT) 

L M NEGATIVE M v 3 E P INCiCA-TcS N C R E X A I N I \ b ^ E T A L S . ]

3.1 Co
ENTER ,v E A N METAL GRADE: 

3 .667

L<-P] [OPTION 2 / METAL 1j
LA 3 j

C<-i] [C D]

ENTER MEAN MLT^L TONNAGE: CCPTION 3 / XETAL 13
1 9 2 d c 9 6. C <-c 3 L" Bj

LC 03

43



ENTER v EDI^j v cTAL G-U L c : ( < "u" rERE cNCS INPUT)
5.0 C<-A] COPTION 2 / METAL 2]
ENTER fEAN-METuL GRACE: I A 5 J

6.9631 C<--i :c OJ

t: NTER MEAN METAL TC N:\A3E: [OPTION ? / METAL 2]
3^73-401. C<-3] CA BJ

LC DJ

ENTER KEuIAN v±TAL GK IL E : ( < "0" rEhE tUCS INPUT) 
-111 .

MEAN ST.LEV.

X M ( 1 ) 7 . 2 4 3 C S L ( 1 ) C . 5 V 8 C 
Xf-H2) J.4921 SC(2) C.25Ci

COR (1, 2) C.1923

XMC 3) 0.77b2 S:C 3) C.237C 

CCk (1, 3) C.C537

TO CONTROL PROBABILITY OP ZEKC DEPOSITS/ 
ENTER PRGEA3ILITY cETwEEN C. I 1. 
OR ENTER -1. F 0 K GEFAILT. 

-1 .

ENTER RANCCM NUMBER 5£cO (>0): 
967

[THIS WILL BE THE bNCING POINT OF THE LAST 
MOCEL PROCESSED. hEnE, A. MULTIPLE MOCEL 
IS USECx SO IT CONTINUES.:
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S17

?OM? d*~-4 ,,0,,

QQ 
3 S V M N C 1 1 V i = i* M V 3 A' * 3 i N =>

<3 'I Z ' 2
: 3 ? V a 5 1 * 1 3 hi Nl V 3 W a ? I N 3

0*7 " I

5CtfyO 1?l~h NtlC^' 33iN =

OI TVi3'A N't? 5 A «3 IN 9

S3N3,,0,,

1 V i 3 k N V 3

01

,,0,,

3d -y^lV9 
dd -H31N3

V 1 3 W N V 3 X a 3 1 N 3
D?SP^ I" 

?Al NVIQ3^ >!31NP

3d
«34 ?I 3CVJ? d! 
^t^d SI 30tfb9 dl

  ? o 9 m
^ t M N 0 i HMQ NJV9^ a 3 1 N 3

Cf P*?Q?5 
N N D1 3*3 N VI C 3 A' >J 3 i N 3

13GCIAI  
SI NOT 9 ?>i SHI M i 

iNVOId!N9T$ j-)
S SI ^3>,V ST-il 3i7

nit/A^ ox
3Al?M 10 A 
SlISOdSG 
3il?WIiS3

i C'3SO 

? S 0 M' 3 C

13 3 OK



cNTEk iVEJIAr: yfTAL GKADfc: ( < "0" r c K B cNCS INPUT) 
-111 .

MEAN 5 T . L c V .

X M( 1) 3.9368 S C( 1) 1 .C 2 7 C 
X ,M ( 2 ) - G . 7 4 b 2 5 C ( 2 ) C . 5 1 9 1

COR (1, 2) -C.34C2

X M ( 3 ) 0 . d 3 6 5 o C < 3 ) C.5791

C 0 5 (1/ 3) -0.3154

X M( 4) 0.1461 S C ( 4) 0.^162

CGR (1/ 4) u.4562

TO CONTROL PROiAEILITV OF Z5hC CEPoSITS/ 
zNTLiR PROBABILITY iET'wzEN C. <s 1 . 
OR E t\, T c R - 1 . fCR CEFAuLT.

-1 .
**** STOP

GVARS5:
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